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PROBLEM TO BE SOLVED: To provide a fuel cell small in the electric resistance of an 
electro- conductive member, and excellent in electric conductivity between the conductive 
member and a fuel electrode. 

SOLUTION: This fuel cell is equipped with plural fuel cells 1 formed by an air electrode 2 
on one side face of a cylindrical solid electrolyte 3 and a fuel electrode 4 on the other side 
face having an inter-connector 5 electrically connected to the air electrode 2 or the fuel 
electrode 4, and an electrical- conductive member 10 electrically connecting the inter- 
connector 5 of the fuel cell 1 and the air electrode 2 or the fuel electrode 4 of the other fuel 
cell 1 to each other. The electrical-conductive member 10 is formed by folding an electrical- 
conductive sheet made of the metal fiber aggregate containing Ni as the main component 
several times. 



1/5/2010, EAST Version: 2.4.1.1 



COPYRIGHT: (Q1999JPO 



1/5/2010, EAST Version: 2.4.1.1 



(i9)B#H#fF;f (jp) 02) & HH !|*f & # (a) wmmm&mm^ 

1-25999 

(43)^MH ^11^(1999) 1 ^290 



(51) IntCl. 




F I 


HO 1M 8/02 




HO 1M 8/02 Y 


8/12 




8/12 






«S»^c W*^©ic4 OL (*6I) 


(21)ffl^#^ 


#B¥9- 173844 


(71)t±illA 000006633 








(22)tBSB 


¥^ 9 ¥(1997) 6 ^ 30 B 








(72)^# «a iif* 














(54) [^cd^] 







(57) [gift] 

SX,TJ&R LT t, COT* § . 




1/5/2010, EAST Version: 2.4.1.1 



1 

rmfmm^t . mmmmm^fwj y 9 -3*9 9 
t immmmmt^mm^Mt tzitmnmfm t * 
mm^zwm-tmmmk iMmLxtsm^mmm 

A,TBmix%h z t mmt-tm^mmmmmm 

m. 

umm ] £%mtdmmmzm-tzmitMtt<7) 

iiz-&&t&\m*JBiltt&bbt>£* 4y9-^^99 
\z^m-h^^m<mn<mmz. y*-3* 
9 ?mmmizMx-fmmz&mLx%i z t 

[ If* Jfl 3 ] mVMtt cnW-frtf 1 - 8 m m XhhZbi: 

[ nsii 4 ] mm h <r>m &w 3 m m vxrxh tzb 
z^fW. b -t 1=11*11 1 m. 3 ^-ftit^zim^mwm 

[0 0 0 1] 

wtoztfkb*). mz, mmvmmmji'Zmmiz® 
m-th umrn& ttzmmmmmtm-mz 

[0 0 0 2] 

mm^)i-^^-thcr)x\ nmm.mmnm-tii'itt. mi 

miZYi O3 SatZrOz A^^5@ftmJS®3^»[ 
3U >I«[a#c«^3^ffltN i ->?/l/3-TiR(?) 
»4S4««^ixTfc l 9, LaCrOa Ikk^tchA 

>9-u*?95 <rmm%®tf%sm 2 iztm $ *u 

WSMZ&ftlX^Z. 

[0 0 0 3] -fLT, jPHit/Hli, ast^-J: 

oiftLxwmwzimztix^&e w*>* £*2rfofc 
Pffi-rsrama^^ 1 <»4«4 H±#smgPtt 1 0 

[0004] £ , H 5 tris if 1 ±T1jfo<7)MMnm.-t 

7H|bI±(±, -^Sfim^^n <7«ffi«4 t „ flKf 
lo-ry^-n^^Si: cr/mz . N i 

b*^^-g>«mn5#i o*«g§ix, ^smswio 



1/5/2010, EAST 



2 ) 11-25999 

2 

H«-»4St N i ^M«*^4^S»«gPM 1 0t± 

[0005] 1 0 zmf&w&ii. mmmm^ 
n, 1 msmoymm^mrnhmmm^v 1 

t>tix\^h . ttzmmmm 1 0 eymmmmwc ix 
i±. mmm^m^m* mmizk^x^ ttzTkMM 
10 ^tsmm^tx's.'^.xhhb^dimt^. Ni^m 

[0006] Mmmm. msiz^itzx 0 ^rnmnm 

tLt>&mi&&£& bbhlz^ Z(7)M y £{fc(7MiQ (SEffi 
fife itffiffiffla ) t«€SE«^Eg LT«Jt §^il> 0 
[0 0 07] 04 tfc J: o ^ Mfm 

M-b/P 1 «^«2titig«&#*-n=^x. t itf 

^6?riSL. MWI4fi|t»4, mx.l$*%7£ffil 
1 OOO'CiSff^ST-^-r^. 
20 [0008] 

c ^bj^»^ t i a t i. mi ] n i h 

-oofi#K**£fctf>. »«g?ffl 0O«Mffitn:tJ;l> 
^«Wtfc^Ti±»ffi4t+^7l<» 
**#*#-HN3ffifiT$ 6 ± ^ t, iff— £ 

30 i:^3ro1li* { S)-o/-c 0 

[0009] $.tz. mmutti on. Ay$-n^?9 
5, mm4*5£VM9ttbimt&tf. zti^m 
xu]±mi fzt3ixfo i ). mmw^i on-^mm^ 
~hfj^fm^tiX^tzff)xim^mxffM%^mM 

mxz-f. ttz, ^niwrmzmmmMHmuzig) 

^izli, mWMtt 1 0 lz£&-t;V 1 wrH^JEG^MftWfc 

[ooio] *%sj!i4. ^maj^^m^ffifii^h^ < , 
40 mn^wb mmmwb <nnnmmm&Mx%h 1 1 1 

-tji-fflni&jiffiXQcvtztbco? yya ytt^^f-t-if 

[0011] 

&mf8.Lx%*). msmnm t tzimmmmm 
\,zmmtyzmm^Kh4y?-?*7 9*^hmm.<F> 
mmmm^iib , wsmw&tiwj y?-?^? 9 1 



Version : 2.4.1.1 



3 

i&mzjmtmmmtt ^Mmix^mimmsm 
c o o 1 2 ] zzx\ ^nmttzimtmizmi-tm 

[0 0 13] 

§ . z^tzwzm^mmmzhmnmm^ ^z 

nmwciumtfx&tnia&iiz* < tE&+& nx 

[ooi4] *«^H*wjiH^jimwfi , «i. mm 
um^^mm ^-bmnttsztizxm^ti 

tt£ *t 6 ; t , *;M£SSI£«t8W&lfyj 
fiW 4 ^ * - 3 * ? * fc <983flrt S BT?i± , Cix^M 

[ o o 1 5 ] § 1 swasw-Rcoaw^- h 

- 3 * ? ? t ffitt-f-S Sffi t . ^ ifx ^ ffl»«^;b 

[0 0 16] ^/t. *€gWOjJ^&l-8mmfc-f£ 

*^t«RJR-T5 ? -y a § i fc 5 . 

[0 0 17] #l>—beOJf^&3mmJilTi: 
-f^tti: 1 / IfrDSA/^lt^- MHhtcofgM^fa 

[0 0 18] 

[ wmmmmm ] *»e^Hft^s®M»4'«M 

li, 05t*L/t M^fP^ffi-fe/^i^'itM 



3 ) tffffFF 1 1-2 599 9 

4 

2i>\ Wt»4S4^'ffM$^TfcD. ^ffi2tm 

[0019] %ix. m5£im&tE&i]ftizmm-?> 
mmm&^^ i «»4«4 ^±^*msw i o t «t o m 

[0020] II 5 ti3(tl= J:T^r^cO»4m?fi-b 

io ^ 5 1 oral t . n i ^ t -r s ^Miist^*^** 1 

gffli o^ffiMS^i. ioS€^ffi oti *) , ±ffltfo 
1 «»4S4 1 , Tffl«»^ffi-fe^ 1 

llSEWlOii. SWS* J 0. 44~2. 2 1g/cm3 

[ 0 0 2 1 ] i«0 i 5 t» N i 
Oft^(*^^^-l.«m§|Iff 1 0 OftSS^" 0.4 4- 
2. 2 1g/crn3 t Lt«l±, SSf^O . 44g/ 

20 c m 3 i o t /hs v ^«^-t(i»«gpff i o comsa&mt 
j]-&%t>ix%\\ &mm> i 2. 2 1 g/cm 3 imti 

i ■> o mj&p h , l 0 cog^gi±#t; 0.44- 

1. 3 3 g/cm 3 TS>I. di: #34 tV\ 

30 [0022] zzx, mmmtfi oosmmto. aa 

-2.2 1 g/cm' T»&*^ti±. »€IEW1 

n i &m?$> h ivaenm?) 5-25 %x% i.^t 

pi , «mg|5Wl 0* i #MI»t(?)S^#;*^ : S:I.^W 
S^S&P2 P2 /pi ifi5~~25%X%& 

z t zmkth . 1 0 sowfeK£ 0.44- 

2. 2 1 g/cm 3 tS<'f"l>^to«i. Nitlll 
40 -C&S^-SOjrffiii 8 . 8 4 5 Xh 0 . M^^N i y x 

;t/b<7)S^Si±0. 3 5 g/cm 3 WKMMl 

m<7)4%nsixfoi« &mmi±. Nij^tu 
[0023] mmmi oa. Ei2^-rj;3cc. «m 

so ii^Kc^rs mis 2 4 imtftzti. Tmwv 1 « 



1/5/2010, EAST Version: 2.4.1.1 



5 

•5 , smspw 10t, ±M0)*)V i «as^S4 . tm« 

■t/l 1 <?M y^-n*:? ? 5 t«fSI4ffifiiSr/h$ < 

ft„ 

[0 0 24] ttz. mWffltfl 0«i¥^-t(±l— 8mm 
T'&ft;fc#Mt U\ mnmtfl 0«J¥^t#Umm 

jart =& s fc -fe^^s o a^jE* & iwif, mm 

&%0£t ft . 31 ^ T £ fg < nTSBtt i> * ft . 

£fc8mmJ;DJ¥<&ftfc, »H^ift^ffifil^*# 
<4 | ],x^7?tU ^ttt&&sJl < =5r ft . » CiSmSS 
tt<7)ff&tj±2— 5mm**S£U\ SISBW 1 0 
<7)i¥^t(i;, mi<r>i®&t,Zl±. S-fft^±.ffJl«-tr;HO 
MS 4 fc TM« -fe/P 1 <7M y 9 - 3 * ? 9 5 k ff)JSM 

[0 0 2 5] ^y-b«W^#3mmkTPC 
J>fti fc#>'lIiU\ dim. 3Hj/-h«Of»A«3m 

1 1~3 mm^'Hi tV\ 

[0 0 2 6] #«g|5ff 1 0(4, 3f)iiLa&2 3£2~8 

#>MMt-ft =£ a (czosf <o t^t, A-otf ot-ft i t a*s 

&-Uz%&b. -^mMM 1 OWi^MfJSSftoi 
fc^'Eltfc&O, *C3fctf>, tt^e^v-a-Mr^li® 
nNfHtt&ft, #t3ojff0*^6o^i9^'a^ L 
\\ ft, m2\i6-o^ ] oa)mnMMl OX'foh. 

[0027] ^m^m^mmwmmnmmxn. mm 
%mm^-h2 1 HSfoiufSLtot, iff 

9S*&^ft3lW)SmSI5tf J; 0 i> ? «y y a yft^SK . 

$ ^z-fccommy- v 2 1 ^^^ixftwr-miBo 

nx*% < , 1 0 0 0 °C fc v> -5 SiST t , -t 

;p 1 mnmsmnxh s . s & , -t/n p b ««<k 

b2 i^7FM£ft.T^ft<7)T\ fM^fSffflSM^ 
< -f ft 3ttot;-fe^ 1 *M y ? -3 ? 

fig #^M»8;t ft - fc ^ < *. ft . 

[0 0 28] 

immM] . Lao. 9 Sro.i MnOs ^&ft£ 
^ffico^ffl t . *fi£# 9 9.9 %fiLtt , ¥%figj& 1 0 . 
BjuraOZrOi ( 1 0^%Y 2 Os ft 
^-X h £ MTfJ t , 1 5 0 0 °CT" 3 B^llUM t T Hflslt 

S^S^Siii^ ^SftSP^tO. 5/im«La 



4 ) 11-25999 

6 

0.9 Sro.i CrOs ^&ft?^$£Mfl!LfcfJL 
U AH^ 1 8 0 0°Cfl O^mmmLX ^ >9-zi 
*7?%ttmitz» ■t LT, SftWffSuO^fflt, -fy 
^-n^-^^fc€MWt2iat^vUd(c, Ni80fi 

S%fc Z r O2 2 0fii%fc A^^rft^iSSrX^ U 

wjffij; vmfitfdk. &mi±n,^i 2 0 o*c-c2Bf 
[ 0 0 2 9 ] zco x 5 izLximztiizfmm&ttw 

10 £§vBHlc^£\ MSffltjlfif'Jffl*6 0%t^ft 
<t a t7K«^t^A^ 1 0 0 0°CT"IS€^ffV\ 2 4 

eiaftwaj*S:fflsu!t t -ft, 5 owe* o . si^w 

t^-Tft^«ffi«. BP*>, ^flSfcffiSST'«^/-i 
^^fiLBfflSfeOWffJ^fi. 0. 3W/cm2 

[ 0 0 3 0 ] it. aa^±iBt^»4€ffi-fe^^, * 
(r)4>?-a*??k mm~t ft as^mffi-fe^^awEffli t 

<50ra«OSglli, fcj:V»4SN±^Sggl^5mmfcL. i 
<orat=, ¥*^@2 0,umf)N i ^^^ft#M«IA^5: 
20 0, mt^-ti:3&y-hJ¥£*U SfWJfe^O. 8 
8g/cra 3 dO^y-bSr^ 
1 L ftcojf 0 E USP 5" ffMt" ft ± a t Hf 0 g/CT" 
JFMLfc. til 0mm, |$50cm, JJ^5mm<7)g 
mSBff^EKt, 03 (a) t^t"J:o^2ffl«ffm 

m^zmmzmmitzx? v ? m^xn 2Efcia 

•f) , 03 (b) ^-rj;dt4fSw»4Wfi^t/^It 

m t §mfc&& Ltz x 9 >v 9 ( m + x-i± 2 u 2 t fc ia 

t) *f38L/i. iSS. *mgE#o»WfcS®t-ftilJ^ 
30 RfcGWct&VmtmtiLZtiXtS*). Av9-^-9 9 

^m-mmm^tix^h, 
[0031] mz. mwR 0 ai Lffl^N i #««fc€E 
& x ? ^ izn >om,tm t^A t . 1 o o o °c 

6 0 % fc ^ ft i -j fokSM v xx? >/ 

[0032] -ttfDft, X? ■7^«ip.fiffi»3fc O^ffi^ 

fc0cOfli*<7)8 0%U±T"*ft*l^\ 

m^tm ^hcotmmuz. zti^ <m&zm 1 

"To 

[0033] 

[Igl] 



1/5/2010, EAST Version: 2.4.1.1 



(5) 



tffffFb 11-25999 





v — h 








1 J. i ilZ J- LI lL| -4-i 


IN 0. 






la- T, \ 

{la*) 






* 1 




i 


u. o 


Z ta 


bu 


2 


U, 3 


n 

L 


■ 
i 


Z [R 


H9 
0£ 


*> 


A C 
U. 0 


•3 

6 


1. 0 


Z |a 


So 


A 


A r. 


A 

*t 


n 
L 


Z S. 


£19 

3£ 


c 
D 


U. D 


c 
D 


9 C 

Z. 0 


9 5? 

z d. 


OA 


ft 

O 


t\ E 
V. 3 




n 
0 


I m. 


07 

Of 


7 


0. 5 


7 


3.5 


2 i; 


86 


Q 


0.5 


8 


4 


2 s; 


85 


a 


1 


2 


2 


2 il 


85 


10 




3 


3 


2 jg 


90 


1 1 




4 


4 


o -A 

2 |E 


93 


1 9 
1Z 




e 
S 


5 


2 g 


95 


13 




0 


e 
t) 


z [ft 


an 


1 A 




7 


/ 


o i*r 

Z {& 


85 


10 




o 
o 


Q 
O 


z [g. 


84 


10 




1 ft 
1U 


1 ft 


9 sU 

z ta. 


80 


1 *7 




£ 


Z 


z tS. £ 


83 


1 □ 
IB 


1 


A 

4 


4 


2 £ 2 


90 


19 


1 


6 


6 


2j|Zf 


88 


20 




8 


8 


2 it 


81 


21 


1.5 


2 


3 




88 


22 


1.5 


3 


4.5 


2 $.2 ¥ 


90 


23 


1.5 


4 


6 


2 2 T- 


82 


24 


2 


2 


4 


2^2^ 


90 


25 


2 


3 


6 


2it2¥ 


90 


*26 


3 


1 


3 


2it2^ 


72 


27 


3 


2 


6 


2jt2^ 


83 



[0 0 34] Z<7)3klfrl>. 



i ) 0>t*fL-c. N i 

[0 0 3 5] 



40 



[0i ] *«Bjc7)iiftm»©M^ssfi^^^^«mf5 
[02 ] hi comimmvMmmmmcommmm^t 

[03 ] «S^Jtfcttl,ramifi«2ttX^ -/^ ( a ) 
fcit;2l2fX^7^ (b) ^IM-f-S^46«S^0 

[04 ] fiE*«nf^)»naj8mmifi -fe^s: ^rmmm 
[05304 emmnm-tii z 9 \mm i tz x ? ■•, ? z 



1 ■ 

2 ■ 

3 ■ 

4 ■ 

5 ■ 
1 0 



mtm 



1/5/2010, EAST Version: 2.4.1.1 



(6) 



11-25999 




1/5/2010, EAST Version: 2.4.1.1 



JP,11-025999,A(1999) [CLAIM + DETAILED DESCRIPTION] 



Page 1 of 9 



Disclaimer: 
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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1]two or more fuel cell cells which have INTAKONEKUTA which looks an air pole like 
[ one side of a cylindrical solid electrolyte ] on the other hand, forms a fuel electrode, and is 
electrically connected to said air pole or said fuel electrode. 

A conductive member which electrically connects said air pole or said fuel electrode of 
INTAKONEKUTA of this fuel cell cell, and other fuel cell cells. 

An electric conduction sheet which is the solid oxide fuel cell provided with the above, and 
consists of an aggregate of a metal fiber to which said conductive member uses nickel as the 
main ingredients is folded up two or more times, and is formed. 

[Claim 2]While forming a crevice corresponding to outside shape of said air pole or said fuel 
electrode in one end face of a conductive member which contacts an air pole or a fuel 
electrode, The solid oxide fuel cell according to claim 1 which forms a crevice corresponding to 
outside shape of said INTAKONEKUTA in an end face of another side of a conductive member 
which contacts INTAKONEKUTA, and is characterized by things. 

[Claim 3]The solid oxide fuel cell according to claim 1 or 2, wherein thickness of a conductive 
member is 1-8 mm. 

[Claim 4]The solid oxide fuel cell according to any one of claims 1 to 3, wherein thickness of an 
electric conduction sheet is 3 mm or less. 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the solid oxide fuel cell which improved the 
conductive member at the time of electrically connecting two or more fuel cell cells especially 
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with respect to a solid oxide fuel cell. 
[0002] 

[Description of the Prior Artj Drawing 4 shows the conventional cylindrical solid oxide fuel cell 
cell, and, [ the cylindrical fuel cell cell 1 ] for example, a LaMn0 3 system - the solid electrolyte 

3 which becomes the surface of the cylindrical air pole 2 which consists of materials from Y 2 0 3 

stabilization Zr0 2 is covered, and the fuel electrode 4 of a nickel-zirconia system is covered by 

the surface of this solid electrolyte 3. 

It was connected to the air pole 2 and precise ****** of INTAKONEKUTA 5 which consists of a 
LaCr0 3 system is outside exposed. 

[0003]And as the fuel cell cell 1 is shown in drawing 5, fuel cell cell 1 comrades of the direction 
of four directions are electrically connected via the conductive member 10. That is, fuel 
electrode 4 comrades of the fuel cell cell 1 which adjoins a horizontal direction are electrically 
connected by the conductive member 10. 

[0004][ fuel cell cell 1 comrades of the up-and-down direction in drawing 5 ] [ between the fuel 
electrode 4 of one fuel cell cell 1 , and INTAKONEKUTA 5 of the fuel cell cell 1 of another side ] 
The conductive member 10 which consists of an electric conduction sheet of one sheet by the 
aggregate of the metal fiber which uses nickel as the main ingredients has been arranged, and 
the fuel electrode 4 of one fuel cell cell 1 and INTAKONEKUTA 5 of the fuel cell cell 1 of 
another side have flowed electrically by this conductive member 10.Although not illustrated, 
current collection material-INTAKONEKUTA and a current collection material-fuel electrode 
are also connected by the conductive member 10 which consists of Ni-metal textiles. 
[0005]The Reason for forming the conductive member 10 is in the electric conduction between 
fuel cell cell 1, and the mechanical stress relaxation between fuel cell cell 1. For this reason, 
the conductive member 10 has the permeability of gas and the aggregate of the elastic metal 
fiber is used. Since it says that atmosphere is stable as a material of the metal fiber of the 
conductive member 10 to the atmosphere containing the steam produced from a hydrogen 
atmosphere by power generation, the Ni metal is used. 

[0006]A collecting member is arranged to the both ends (an anode side and the negative 
electrode side) of the aggregate, and a fuel cell is constituted while fuel cell cell 1 comrades as 
shown in drawing 5 produce the electrically connected stack and double two or more sets of 
these. 

[0007]A fuel cell is generated at the temperature of about 1000 **, passing the gas 6 which 
contains oxygen in the air pole 2 side of the fuel cell cell 1, for example, air, and pouring the 
fuel 7, for example, hydrogen, to the fuel electrode 4 side, as shown in drawing 4. 
[0008] 



http://dossierl.ipdl.inpit.go.jp/cgi-bm^ 1/5/2010 



JP,11-025999,A(1999) [CLAIM + DETAILED DESCRIPTION] 



Page 3 of 9 



[Problem to be solved by the invention]Since it is one role that the conductive member 10 
which consists of Ni-metal textiles performs electric conduction between the cells 1, the loss by 
the electric resistance of the conductive member 10 is wanted to be quality of precise, if the 
smaller one is good and original, on the other hand, at the time of power generation, sufficient 
hydrogen gas for the fuel electrode 4 must be supplied efficiently, and hydrogen gas can fully 
penetrate the conductive member 10 -- as ~ porous ****** - things are desired. When it stack- 
ized for a demand opposite in this way, there was a problem that performance of the cell 1 
could not fully be demonstrated. 

[0009]Although the conductive member 10 contacts INTAKONEKUTA 5, the fuel electrode 4, 
and current collection material, [ the conductive member ] Since it only welded by pressure in 
these interfaces and the conductive member 10 was formed from the electric conduction sheet 
of one sheet, the electric conduction in a contact interface is weak, When the performance of 
the cell 1 cannot fully be demonstrated when it stack-izes, and mechanical power acts 
between the cells 1, the cushioning properties for the stress relaxation between the cells 1 by 
the conductive member 10 are insufficient. 
[0010]The purpose of this invention is as follows. 

The electric resistance of a conductive member is small and the electrical connection of a 
conductive member, a fuel electrode, etc. be good. 

Provide the solid oxide fuel cell which can give enough the cushioning properties for the stress 
relaxation between cells. 

[0011] 

[Means for solving problem]the solid oxide fuel cell of this invention looking an air pole like 
[ one side of a cylindrical solid electrolyte ] on the other hand, forming a fuel electrode, and, [ a 
solid oxide fuel cell ] [ fuel cell cells / which have INTAKONEKUTA electrically connected to 
said air pole or said fuel electrode / two or more ] In the solid oxide fuel cell possessing the 
conductive member which electrically connects said air pole or said fuel electrode of 
INTAKONEKUTA of this fuel cell cell, and other fuel cell cells, Said conductive member folds 
up the electric conduction sheet which consists of an aggregate of the metal fiber which uses 
nickel as the main ingredients two or more times, and forms it. 

[0012]While forming the crevice corresponding to the outside shape of an air pole or a fuel 
electrode in one end face of the conductive member which contacts an air pole or a fuel 
electrode here, forming the crevice corresponding to the outside shape of INTAKONEKUTA in 
the end face of another side of the conductive member which contacts INTAKONEKUTA has 
desirable things. It is desirable for the thickness of a conductive member to be 1 -8 mm. It is 
desirable for the thickness of an electric conduction sheet to be 3 mm or less. 
[0013] 
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[Function]When stack-izing a fuel cell cell, the most important thing is there being no electric 
loss and joining between cells. Therefore, it is required for a joining member in that resistance 
of itself is small, and the interface of junction that contact resistance should be small. In order 
for resistance of itself to be small, the precise **** member with small specific resistance 
should be used. However, in a fuel cell cell, since fuel gas influences the performance greatly, 
don't intercept the gas. It must have sufficient cushioning properties for the stress relaxation 
between cells. 

[0014]ln the solid oxide fuel cell of this invention, since it is formed when a conductive member 
folds up the electric conduction sheet of one sheet, it can have sufficient cushioning properties 
for the stress relaxation between cells, and even when mechanical stress acts between cells, 
the stress can be eased. Since the conductive member is formed from the electric conduction 
sheet of one sheet, it can control an electric loss between conductive members. Since it has 
cushioning properties sufficient as mentioned above, in a fuel electrode or the field with 
INTAKONEKUTA which contacts, these fuel electrodes and INTAKONEKUTA can weld a 
conductive member by pressure, a contact area can be enlarged, and electric conduction can 
be improved. 

[0015]Since it is formed when a conductive member folds up the electric conduction sheet of 
one sheet, by forming a crevice in the end face in contact with a fuel electrode or 
INTAKONEKUTA according to the outside shape of these, a contact area is enlarged more 
and, thereby, reduction of contact resistance is attained. 

[001 6]lt can have cushioning properties which fully absorb mechanical and thermal stress, 
such as curvature of a cell, and thermal stress, by the thickness of a conductive member being 
1-8 mm. 

[0017]By the thickness of an electric conduction sheet being 3 mm or less, contact of the 
folded-up electric conduction sheets can be improved and reduction of contact resistance is 
attained. 
[0018] 

[Mode for carrying out the invention]Two or more fuel cell cells 1 flow electrically, and the solid 
oxide fuel cell of this invention is constituted, as shown in drawing 5. As the fuel cell cell 1 was 
shown in drawing 4, the air pole 2 is formed in the inside of the cylindrical solid electrolyte 3, 
and the fuel electrode 4 is formed outside. 

INTAKONEKUTA 5 electrically connected to the air pole 2 is outside exposed, without flowing 
with the fuel electrode 4. 

[0019]And fuel electrode 4 comrades of the fuel cell cell 1 which adjoins the horizontal 

direction in drawing 5 are electrically connected by the conductive member 10. 

[0020]On the other hand, [fuel cell cell 1 comrades of the up-and-down direction in drawing 5] 
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As shown in drawing 1 , [ between the fuel electrode 4 of the upper fuel cell cell 1, and 
INTAKONEKUTA 5 of the lower fuel cell cell 1 ] The conductive member 10 which folds up the 
electric conduction sheet which consists of an aggregate of the metal fiber which uses nickel 
as the main ingredients two or more times, and forms it has been arranged, and the fuel 
electrode 4 of the upper fuel cell cell 1 and INTAKONEKUTA 5 of the lower fuel cell cell 1 have 
flowed electrically by this conductive member 10. As for this conductive member 10, bulk 

3 

density is made into 0.44 - 2.21 g/cm . 

3 

[0021][ thus having made into 0.44 - 2.21 g/cm bulk density of the conductive member 10 

which consists of an aggregate of the metal fiber which uses nickel as the main ingredients ] 

3 

When bulk density is lower than 0.44 g/cm , the electric resistance of the conductive member 
10 is large, and sufficient output is not obtained when a fuel cell cell is stack-ized. If bulk 

3 

density exceeds 2.21 g/cm , the permeability of fuel gas will worsen, fuel gas cannot be 
supplied to the fuel electrode which touches, and sufficient power generation performance will 
not be obtained. Elasticity also declines and it becomes impossible to absorb the stress 
between cells. As for especially the bulk density of the viewpoint that the bulk density of the 
conductive member 10 makes electric resistance of the conductive member 10 small, and 
improves the permeability of fuel gas to the conductive member 10, it is desirable that it is 

0.44-1. 33g/cm 3 

[0022]Here, the bulk density of the conductive member 10 is 5 to 25% of specific gravity in 

case the conductive member 10 is a Ni metal, when it is 0.44-2.21g/cm . That is, when bulk 
density in case rho 1 and the conductive member 10 consist specific gravity in case the 

conductive member 10 consists of a lump of a Ni metal of an aggregate of a metal fiber is 
made into rho 2 , it means that rho 2 /rho 1 is 5 to 25%. In order to make bulk density of the 

3 

conductive member 10 high with 0.44 - 2.21 g/cm , a pressing machine can attain the 
aggregates (felt etc.) of Ni-metal textiles by pressing with specified pressure. Incidentally the 
specific gravity in the case of being a Ni metal is 8.845, the bulk density of usual nickel felt is 

0.35g/cm , and the bulk density of the conductive member 10 is about 4% of specific gravity in 
case the conductive member 10 is a Ni metal. A metal fiber may use nickel as the main 
ingredients, and may contain a kind at least among Fe, Co, and Cr. 

[0023]The conductive member 10 turns up the electric conduction sheet 21 6 times, as shown 
in drawing 2, and the six parts 23 are formed by return. The crevice 24 corresponding to the 
outside shape of the fuel electrode 4 of the upper cell 1 is formed in the end face above the 
conductive member 10 which contacts the fuel electrode 4, and the crevice 25 corresponding 
to the outside shape of INTAKONEKUTA 5 is formed in the end face below the conductive 
member 10 which contacts INTAKONEKUTA 5 of the lower cell 1. 
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Contact resistance of the conductive member 10 and INTAKONEKUTA 5 of the fuel electrode 
4 of the upper cell 1 and the lower cell 1 can be made small by these crevices 24 and 25. 

[0024]As for thickness t of the conductive member 10, it is desirable that it is 1-8 mm. If 
thickness t of the conductive member 10 is set to 1 mm or less, the curvature and thermal 
stress of a cell cannot be absorbed, but the cushioning properties to mechanical and thermal 
stress run short, and power generation performance deteriorates. Destruction of a cell may be 
caused if it forces. If it becomes thicker than 8 mm, resistance of conductive member 
confidence will become large and the performance as a stack will worsen. As for especially 
thickness t of a conductive member, 2-5 mm is desirable. In the case of drawing 1, in short, 
thickness t of the conductive member 10 means the gap of the fuel electrode 4 of the upper 
cell 1 , and INTAKONEKUTA 5 of the lower cell 1 . 

[0025]lt is desirable for the thickness of an electric conduction sheet to be 3 mm or less. 
Contact of the field folded up when, as for this, the thickness of the electric conduction sheet 
became thicker than 3 mm worsens. 1-3 mm is especially desirable. 

[0026]As for the conductive member 10, it is desirable to carry out an octavo from double fold 
so that the 2-8 parts 23 may be formed by return. If an effect does not show up but it becomes 
more than an octavo in not turning up, it will become difficult to maintain the dimensional 
accuracy of the one conductive member 10, therefore it will also become a cause which 
causes electric short-circuit. 6 folds are [ especially three ] desirable just then. Drawing 2 is the 
conductive member 10 of 6 folds. 

[0027]Since the electric conduction sheet 21 which consists the conductive member 10 of an 
aggregate of the metal fiber which uses nickel as the main ingredients in the solid oxide fuel 
cell of this invention was folded up 6 times and formed, Since cushioning properties are high 
and are formed from the electric conduction sheet 21 of one more sheet rather than the 
conventional conductive member which is not folded up, there are few losses of voltage, and 
junction between the fuel cell cells 1 is good also at the high temperature of 1000 **. The 
mechanical and thermal stress between the cells 1 is also absorbable. Since it is formed from 
the electric conduction sheet 21 of one sheet, good junction can be performed without being 
able to form the crevices 24 and 25 according to the cell 1 or the outside shape of 
INTAKONEKUTA, and moreover a loss of itself increasing, in order to lessen contact 
resistance of an interface. 
[0028] 

[Working example]First, purity applied the paste which has Zr0 2 (10 mol %Y 2 0 3 content) 

whose mean particle diameter is 0.5 micrometer at not less than 99.9% to the external surface 

of the air pole which consists of La. n Sr . MnO„, calcinated on it at 1 500 ** for 3 hours, and 

u.y u.i o 

formed the solid electrolyte in it. This solid electrolyte surface is ground, the internal air pole 
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was exposed, after applying the solution which becomes this exposed portion from 0.5 
micrometer La Q g Sr Q firO^ it dried, it heat-treated at 1800 ** among the atmosphere for 10 

hours, and INTAKONEKUTA was produced. And so that it may not flow electrically with 
INTAKONEKUTA on the surface of a solid electrolyte, After applying the solution which 
consists of 80 weight % of nickel, and ZrC* 2 20 weight % from screen printing, it dried, it heat- 
treated at 1200 ** among the atmosphere for 2 hours, the fuel electrode was produced, and 
the fuel cell cell as shown in drawing 4 was produced. 

[0029]Thus, it generates electricity at 1000 **, passing hydrogen so that it may become 60% of 
fuel utilization about air at the air pole side of the produced fuel cell cell at the fuel electrode 
side, When the output 24 hours after was measured, it was 50W and the output per area of the 
portion generated substantially, i.e., the unit area of the portion pinched with the air pole and 

2 

the fuel electrode, was 0.3W/cm . 

[0030]The distance between the fuel electrodes of the fuel cell cell which adjoins the 
INTAKONEKUTA in two or more above-mentioned fuel cell cells, and the distance of fuel 
electrodes shall be 5 mm, and in the meantime, Consist of a metal fiber which consists of 
nickel with a mean diameter of 20 micrometers, and it has sheet thickness as shown in Table 
1 , . Folded up and formed so that bulk density might form a number of cuff parts which showed 

3 

this electric conduction sheet in Table 1 using the electric conduction sheet of 0.88 g/cm . the 
stack (the inside of front ~ 2 ~ it is described that it is direct) which connected two fuel cell 
cells as arranged a conductive member (10 mm in width, 50 cm in length, and 5 mm in 
thickness) and shown in drawing 3 (a) in series. The stack (in front, it is described as 2 direct 2 
common) which connected four fuel cell cells to series and parallel as shown in drawing 3 (b) 
was produced. As the end face of the side which contacts the fuel electrode of a conductive 
member is shown in drawing 1 and drawing 2, the crevice corresponding to the outside shape 
of a fuel electrode is formed. 

As for the end face of the side which contacts INTAKONEKUTA, the outside shape and 
agreement ****** of INTAKONEKUTA are formed. 

[0031]Next, the Ni-metal board and voltage terminal for current extraction were attached to the 
stack, it supplied in the furnace, and temperature up was carried out to 1000 **, inside the cell, 
it generated electricity passing hydrogen so that it may become 60% of fuel utilization to the 
cell exterior about air, and the power generation output of the stack was measured. 
[0032]Then, the performance was evaluated, measuring the output per unit area of a stack 
with the output per unit area in the case of the one above-mentioned fuel cell cell. The case 
where the outputs per unit area of a stack were not less than 80% of outputs per unit area in 
the case of one fuel cell cell judged it as the thing without the performance degradation in a 
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conductive member. These results are shown in Table 1. 
[0033] 



[Table 1] 
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[0034]As opposed to that whose power ratio in the former this table 1 to whose conductive 
member is an electric conduction sheet of one sheet is 60% (sample No.1), In the sample of 
this invention which folded up the electric conduction sheet which consists a conductive 
member of an aggregate of the metal fiber which uses nickel as the main ingredients two or 
more times, and formed it, a power ratio is not less than 80%, and it turns out that the 
performance degradation by a conductive member is small. 
[0035] 

[Effect of the lnvention]Since the electric conduction sheet which consists a conductive 
member of an aggregate of the metal fiber which uses nickel as the main ingredients in the 
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solid oxide fuel cell of this invention was folded up two or more times and formed, Since 
cushioning properties can be raised, and the stress produced between cells can be eased and 
it is formed from the electric conduction sheet of one sheet by folding up the electric 
conduction sheet of one sheet, An electric loss can be pressed down, since it is a complex of a 
still thinner electric conduction sheet, in a contact surface with a cell, it can join according to 
the shape of a cell and reduction of contact resistance is attained. Therefore, in the solid oxide 
fuel cell of this invention, the performance of a fuel cell cell can be demonstrated enough. 



[Translation done.] 
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